Introduction
It is difficult to determine trace elements or components in the environmental water directly, especially some component that is easy to change the concentration by adsorption on the surface of the vessel, oxidation, chelating or uptake by plant plankton. In this case, simple and sensitive analytical methods that are utilizable on site are required.
The application of solid phase extraction to trace species in water has undergone rapid development in recent years. We also presented some analytical methods, separation, preconcentration and determination system utilizing membrane filter (MF). These are one kind of solid extraction. Trace species in sample solution was converted into the colored hydrophobic ionic species with an appropriate reagent. After the addition of counter ion, the ion associates were collected on the MF. The MF itself was dissolved in small volume of solvent, and the absorbance of the solution was measured by spectrophotometer. Determination methods for phosphate, [1] cyanide, [2] ferrous ion [3] and copper ion [4] at the levels of microgram per liter or less were reported. Recently, Analytical methods utilizing tristimulus colorimetry were reported. [5] [6] [7] [8] The direct measurement of the color of the MF is convenient because of its simplicity and rapidity for routine analysis and especially on-site analysis. Although the working curve was nonlinear, this method was highly sensitive and required no or less organic solvent. This method has exhibited high potentials from the view point of Green Chemistry and Zero-emission Chemistry.
Phosphorus is essential for plant and animal species in natural water. Inorganic orthophosphate is the typical form, and most stable. Some kind of plant plankton can use phosphate at very low level, less than microgram per litter. For example, the concentration of phosphate in surface seawater in summer is sometimes at this condition.
In this study, we aimed to develop a sensitive and simple, rapid on-site analytical method for the determination of phosphate at the level of sub microgram per litter. Take 50 cm3 of sample solution containing phosphate, add 4 cm3 of mixed reagent, set aside for 15 min, and then add 0.5 cm3 of C12-TMAB solution. Retain the phosphomolybdenum blue anion as an ion associate with n-dodecyltrimethylammonium cation on the MF by filtration, and wash the MF about 10 cm3 of water. Take off the MF and measure the color difference by tristimulus colorimeter. The results of the measurement were printed out within 5 seconds. When the sample volume is changed, the amounts of reagents are adjusted in proportion to the sample volume.
For spectrophotometry measurement, dissolve the MF with phosphomolybdenum blue in 5 cm3 of 2-methoxyethanol and measure the absorbance at 690 rim against a reagent blank. 3 Results and Discussion 3.1 L*a*b* color system Our naked eye is very sensitive to color change; however, there is an individual difference between persons.
Therefore fine determination of color difference is not easy. Tristimulus colorimeter makes it possible to measure the color change quantitatively. We use L*a*b* color system, which is imaged a virtual three dimensional sphere. A hand-made portable filtration apparatus utilizing electric pump driven by car battery was useful when on-site analysis in the field was done.
This analytical method is highly sensitive and simple. And from the view point of Green Chemistry, it is useful because this method does not or less use harmful organic solvent and the wastes are a little.
